INTRODUCTION {#sec1-1}
============

The quality of bowel preparation prior to colonoscopy facilitates clear visualization of the colon, cecal intubation and the detection of adenomas and neoplasia-key factors directly impacting the effectiveness of colonoscopy.\[[@ref1]\] Reported in as many as one-third of all colonoscopies,\[[@ref2]\] sub-optimal bowel preparation can lead to missed lesions,\[[@ref3]\] shortened surveillance intervals,\[[@ref4]\] increased screening costs\[[@ref5]\] and may expose patients to increased risk and further inconvenience associated with repeat procedures.

To minimize the incidence of sub-optimal preparation, numerous strategies have been employed, including the use of alternative preparations, varying volumes of polyethylene glycol, use of split dosing and low residue diet.\[[@ref6]\] Despite the availability of an array of bowel cleansing methods, preparation regimens are often adopted broadly in a "one size fits all" approach. Research on predictors of sub-optimal bowel preparation indicates that factors related to the patient, the physician and the procedure all influence preparation quality.\[[@ref7]\] Factors at the individual level that have been reported include having lower educational attainment, being unmarried, Medicaid insurance coverage, certain comorbidities, antidepressant use, inability to ingest the full volume of purgative and failure to properly follow instructions.\[[@ref7][@ref8]\] Physician practice type and time of the procedure, use of split dosing and type of purgative also contribute to the quality of the bowel preparation.\[[@ref9][@ref10][@ref11]\] These studies, however, tend to be conducted within single centers with results that vary widely, producing no clear consensus on the determinants of suboptimal bowel preparation.

The purpose of this study was to examine the role of various factors thought to be associated with sub-optimal bowel preparation as reported by a sample of practicing Gastroenterologists across the US. This study received approval from the Institutional Review Boards at Columbia University and William Paterson University.

METHODS {#sec1-2}
=======

We conducted a survey among active members of the American College of Gastroenterology in the United States. As previously described\[[@ref4]\] a complete list of members was provided by the American College of Gastroenterology (*n* = 10,228). From this list, we excluded inactive members and all members who were not an MD or DO, who were retired, or who had a specialty that did not include conducting screening colonoscopies in adult populations in their scope of work. Of the remaining 6,777 active members, about 20% probability sample was selected. Due to the large sample size and financial restrictions, it was not feasible to survey all members of the American College of Gastroenterology, therefore a random sample was selected to represent the larger group. The choice of 20% was based on the number of total possible participants and the time and resources available. As reported by Rothman and Greenland,\[[@ref12]\] the advantage of randomization is that it creates a study group with a balanced and representative distribution of the factors under consideration. Randomization, thus, quantitatively accounts for potential confounders that are frequently associated with alternative sample selection techniques. Randomization was performed using the random sample generator function of IBM SPSS version 19 statistical software (IBM Corp. Released 2010. IBM SPSS Statistics for Windows, Version 19.0. Armonk, NY: IBM Corp). Of the 1354 members in our random sample, an additional 355 did not meet the eligibility criteria, were deceased, could not be located, or had retired from practice. Of the remaining eligible members (*n* = 999) in our sample who received surveys, 288 responded.

Data were collected between September 2010 and March 2011. Surveys were sent to all eligible participants, first by E-mail with two follow-up emails at 2-week intervals for non-respondents. If there was still no response, hard copies of the survey were sent via postal mail delivered with a self-addressed stamped envelope.

The main focus of the survey was to assess Gastroenterologists' perceptions about barriers faced by patients in the bowel preparation process. An open-ended question was used to assess respondents' descriptions of factors associated with sub-optimal bowel preparation prior to screening colonoscopy among average risk adults, aged 50 years and older: How would you characterize persons who are most likely to have suboptimal (fair, poor or inadequate) bowel preparations? All the results were coded into categories based on the most frequently reported factors that gastroenterologists indicated were related to sub-optimal bowel preparation among their patients. One coder (CHB) categorized responses and then blindly coded them again with 100% similarity. A second coder (GCH) took a random sample of 50 responses and coded them with 100% similarity to the first coder.

RESULTS {#sec1-3}
=======

A total of 288 respondents (29% response rate) answered the question, with a total of 500 individual reasons. Characteristics of the respondents are described in greater detail elsewhere.\[[@ref4]\] Briefly, participants were younger (mean 48.6 years of age), male and white. Most were educated in the United States and had approximately 17 years of gastroenterology experience and were located in urban areas around the US. The most common factors were grouped into five inductively generated categories such as: Health conditions (35.2%), patient demographic characteristics (31.6%), procedure related issues (14.4%), patient related behavioral characteristics (11.1%) and narcotics/medications/substance use (7.6%) \[[Table 1](#T1){ref-type="table"}\]. The most frequently cited health conditions were constipation, intestinal obstruction and low motility followed by general presence of co-morbid conditions and diabetes. Older patients (10.8%) were thought to be more likely to present with sub-optimal bowel preparation as well as those with perceived lower levels of education (4.2%). The Gastroenterologists in our sample less often believed that issues related to the preparation such as difficulty completing or tolerating the purgative (3.8%) contribute substantially to sub-optimal bowel preparation but still noted this factor more often than other issues surrounding the procedure. Similarly, cognitive issues were not a major concern with the exception of a perception that the patient does not understand the instructions (5.8%) or may be unwilling to comply with the full bowel preparation procedure (5.0%). Narcotic use or dependence was believed by a small number of Gastroenterologists (4.2%) to negatively influence bowel preparation quality.

###### 

Factors associated with suboptimal bowel preparation (*n*=500) prior to screening colonoscopy among average risk adults, aged 50 years and older reported by a random sample of American college of gastroenterology physicians (*n*=288)
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DISCUSSIONS {#sec1-4}
===========

Our study demonstrates that, in the opinion of a national sample of gastroenterologists, patient factors, particularly health conditions and issues followed by patient characteristics, are the most common determinants of sub-optimal bowel preparation. These findings represent consistency in the experience of physicians performing screening colonoscopy on average risk adults from differing practice sizes and types, geographic locations and patient populations across the US. Although others have sought to explore sub-optimal bowel preparation in isolation within the confines of their individual healthcare system among their specific patient population, no single study has queried a large sample of gastroenterologists with an open-ended question to elaborate on their personal experience with the determinants of sub-optimal bowel preparation.

The most commonly reported health conditions by Gastroenterologists in our study, constipation and diabetes, are consistent with the findings of others.\[[@ref2][@ref7]\] Factors known to predispose patients to constipation, including Parkinson\'s disease, use of narcotics and anti-depressants and irritable bowel syndrome were also found to be associated with poor bowel preparation in our study as well as in others.\[[@ref2][@ref7]\] Similarly, the concomitant health and life-style issues associated with diabetes reported as predictors of sub-optimal bowel preparation, such as increased body mass index and overweight and obesity, decreased levels of physical activity and poor diet, may serve as surrogate indicators of underlying constipation.\[[@ref2][@ref13]\] Certain conditions may serve as proxies for constipation, which may be the more accurate determinant of poor bowel preparation quality.

Patient socio-economic characteristics typical of those most likely to inadequately perform bowel preparation reported by gastroenterologists in our study point to more complex personal and social issues. These may signify deficiencies in literacy, memory, vision and communication skills. Interventions to increase bowel preparation quality utilizing visual aids (cartoons and photographs), simplified written materials and in-person and telephone counseling have resulted in mixed findings, but show promise in certain populations.\[[@ref14][@ref15]\]

Despite these findings, this study has limitations. First, the response rate was not optimal, however it is consistent with studies using a similar design in this sample.\[[@ref16]\] Other studies of the membership of the American College of Gastroenterology have reported response rates ranging from 5.8% to 32.7%,\[[@ref16][@ref17][@ref18][@ref19][@ref20]\] placing our rate of 29% near the top to be expected from this group. We can only speculate that low response rates of this particular group may be related to lack of time, lack of interest, many requests for participation in studies, or lack of appropriate incentives. Randomization of the members in our study, however, was used to control the variation and to improve generalizability of our findings. Second, this is a cross-sectional study and as such the views expressed only represent a single point in time. Third, we know that some barriers to colonoscopy preparation (e.g., older age), cannot be modified. However, many are amenable to change through education.

CONCLUSIONS {#sec1-5}
===========

This brief report indicates the potential value of a personalized approach to bowel preparation, which addresses the needs of patients with special needs like chronic constipation and diabetes and those with poor literacy skills or poor fluency in English. Additional research to confirm and extend these findings would be useful. In addition, the development and evaluation of educational interventions to address these factors warrants investment.
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